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This revision, along with the competency-based "milestone project" of the ACGME, represents progress in developing an outcomes-based training system that produces independent practitioners and an environment supportive of the well-being of trainees. We applaud the efforts of the ACGME to create a system that recruits and retains talented trainees, equips them to succeed in an evolving health care environment, and enables them to provide high-quality care.
However, graduate medical education (GME) lacks a data-driven feedback system to evaluate how residency-level competencies translate into successful independent practices. Such a mechanism is crucial to the mission of GME to efficiently produce physicians. Careful consideration of the multiple dimensions that reflect a successful training program must be used to define metrics. To guide the development of a holistic system, we have developed a comprehensive, learnercentered framework using patient and clinician outcomes. Using such a framework will facilitate the coordination of existing efforts to define and measure the quality of the training system and guide future improvements in GME.
The Existing Evidence
Historically, surgical training was primarily experiential, consisting of complete immersion in the demands of patient care for countless hours. The implementation of duty hour standards led to a significant reduction in the time allowed for training-in general surgery, it is estimated that restricting hours contracted a residency period by 6 to 12 months. 2 This radical shift necessitates a strategy to measure its effect on trainees and patients. Evaluating GME is complicated by the fact that trainees simultaneously learn and provide patient care. Most research in this area has focused on the role of providing, assessing the effect of trainee involvement on patient outcomes during training. If trainees are instead considered learners, the metrics of training success should be measured after they transition to independent practice. The concept of using patient outcomes associated with independently practicing clinicians to measure the success of GME has been proposed and tested in limited areas. [3] [4] [5] To our knowledge, however, little attention has been paid to tracking other types of outcomes for clinicians.
Recognition of the importance of the personal wellbeing of physicians has expanded significantly since duty hour rules were first introduced. The extent of burnout and depression among trainees and independent clinicians continues to draw attention, 6 and there is increasing evidence of its association with patient safety. 7 Consequently, training programs are expected to include "psychological, emotional, and physical well-being" as a competency that must be addressed. 1 How should such a competency be measured beyond the training period? What weight should it be given compared with technical skills or clinical excellence? These are questions that the GME community and the entire profession must consider and answer. Within our research, we have looked to other fields for conceptual models to organize the array of potential metrics that could be used.
Proposed Framework
One such model, the outcome measure hierarchy used by Porter 8 to define value in health care, consists of a 3-tier framework to identify and rank metrics for the essential components of a complex construct (Figure) . By adapting this model to define quality in surgical training, we propose a novel framework to identify potential metrics, conceptualize their relationships, and rank their relative importance. The model is innovative because it connects training processes to patient outcomes, considers the learner's success or failure in the context of the system, and connects the continuum of GME and continuing medical education rather than isolating each. Tier 1 includes standard outcome measures of training programs, such as board certification and satisfactory patient results. Once these critical metrics are examined, the evaluation of the system can proceed to metrics affected by the training process (tier 2). These include direct measures of the physical and mental health effects of training and the opportunity costs (financial and otherwise) incurred by trainees. Selecting these measures should be informed by tier 3, which tracks what we have termed the sustainability of training (ranked last because of its temporal relationship with tiers 1 and 2). This framework will help to guide the selection of balanced and comprehensive metrics to evaluate GME, prioritizing patient outcomes while incorporating the personal effects of training and practice on physicians in a systematic fashion.
Neither designing nor implementing such a system will be easy. While some metrics (eg, certifications, practice arrangements, and years in practice) are simple and already captured, others (such as physical and mental health) are complex and not currently tracked. These will require a system that carefully protects the privacy of individual practitioners. Identifying the appropriate timespan targeted for each group of metrics is another challenge. The influence of a specific training program on a surgeon's patient outcomes appears to fade within 5 to 10 years. 4 Logically, the same would be true for the influence of training on other outcomes. Some of these measures, particularly in tier 3, are perhaps best suited to evaluate continuing medical education rather than GME (Figure) . Finally, we believe that the proper scope for this framework is the collective performance of the entire training system as promulgated by the ACGME. In time, variations at the program level may become more important.
Conclusions
Any miscalculation in the process of altering and refining GME could negatively affect patient care for decades. We strongly believe that the future of high-quality medical and surgical care lies in using data to make timely assessments of the training system and guide further refinements being made to it. Using a comprehensive framework such as our proposed one will allow us to appropriately select which data are used to secure a proficient clinician workforce in the future while providing high-quality care to patients today. 
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Tier 1 consists of outcomes measuring the achievement of successful training as preparation for the mastery of surgical care. Tiers 2 and 3 include measures less directly tied to patient outcomes but increasingly recognized as crucial to successful independent practice as well as the overall success of the educational system.
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